Sixty male distance athletes were divided into three equal groups according to their personal best time for the 10km run. The runners were measured anthropometrically and each runner completed a detailed questionnaire on his athletic status, training programme and performance. The runners in this study had similar anthropometric and training profiles to other distance runners of a similar standard. The most able runners were shorter and lighter than those in the other two groups and significantly smaller skinfold values (P < 0.05). There were no significant differences between the groups for either bone widths or circumferences but the elite and good runners had significantly higher ponderal indices (P < 0.05) than the average runners, indicating that they are more linear. Elite and good runners were also less endomorphic but more ectomorphic than the average runners. The elite runners trained more often, ran more miles per week and had been running longer (P < 0.05) than good or average runners. A multiple regression and discriminant function analysis indicated that linearity, total skinfold, the type and frequency of training and the number of years running were the best predictors of running performance and success at the 1 Okm distance.
INTRODUCTION
A large volume of research has considered the anthropometrics of athletic performance and in particular distance running. However, it is only in the last decade that the influence of training programmes on physique and performance levels has been examined. For example Pollock et al (1977) , in their study of marathon runners, made comparison between athletes of various standards, finding that champion athletes had lower bodyweights and less fat than moderately trained and even well trained athletes of a similar age. Similarly Costill et al (1970) reported that highly trained marathon runners had 7.5% body fat, 5% less than college students and 9% less than sedentary men of their own age. Highly trained athletes also differ from the more general athletic population in that they are less endomorphic and more mesomorphic. In contrast, distance athletes who do mainly aerobic training involving many miles run each week tend to be even lower in endomorphy and mesomorphy but have greater ectomorphy than other athletes (Bale, 1983;  Bale, 1986; Thorland et al, 1981) . (Norgan and Ferro-Luzzi, 1985; Sinning et al, 1985; Wilmore; (Heath and Carter, 1967) and plotted on a somatochart using the x and y co-ordinates of the Somatotype dispersion index (Ross and Wilson, 1973 
RESULTS AND DISCUSSION
The means and standard deviations for age, physique and body composition are presented in Table I together with any significant differences between the three groups of runners. The runners in this study, although they represent a broad spectrum of performance levels, have similar anthropometric profiles to other distance runners measured by Costill et al (1970) , McGowan et al (1985) , Pollock et al (1977) , Foreman (1983, 1984) and Thorland et al (1981) and the better runners have both anthropometric and training profiles very similar to those of elite runners in the above studies. Bone Widths (cm) Humerus 6.7 ± 0.3 6.9 ± 0.4 6.9 ± 0.3 Femur 9.6 ± 0.3 9.3 ± 0.5 9.4 ± 0.4
Circumferences (cm) Biceps (Bale et al, 1985; Upton et al, 1983) and male runners (Reilly and Foreman, 1983; have suggested that these lower fat levels may be related to their training. The elite runners train longer and more often than runners of more moderate ability.
As expected, given the significant differences in the skinfold values the computed densities of the elite runners are significantly higher and the absolute fat and per cent fats are significantly lower. These estimated values were similar to those of top class distance runners calculated from densities measured by both underwater weighing and regression analyses (McGowan et al, 1985; Foreman, 1983, 1984) but they were larger than those of elite distance runners reported by Carter et al (1982 ), Costill et al (1970 , Fleck (1983) , Pollock et al (1977) and Thorland et al (1981) .
The mean ponderal indices of the elite and good runners were significantly greater than those of the average runners, indicating that these first two groups are more linear than the latter group. Hirata (1979) considered a high ponderal index as one of the fundamental attributes of distance running because success is effected by the mass carried by the individual.
The individual somatotypes of the runners are plotted in Fig. 1 . Unlike the female marathon runners in a similar study by Bale et al (1985) the somatotypes do fall into more defined and separate groups. Though the elite runners are similar in mesomorphy they are less endomorphic than the other two groups and the elite and good runners are in general more ectomorphic than the average runners. Whilst the elite and good runners were found exclusively in the ectomesomorphic and meso-ectomorphic sectors of the somatochart the average runners had a wider distribution and were found mainly in the endomesomorphic sector. The somatotype ratings of the good and elite runners are similar to those of other distance athletes and support the concept that top class runners tend to be less endomorphic and more ectomorphic (Bale, 1983; Housh et al, 1984; Thorland et al, 1981) . The means and standard deviations of the training variables are presented in Table 11 . Unlike a similar study of women marathon runners (Bale et al, 1985) , these athletes were not asked whether they had a coach, otherwise the questions asked were similar. insignificantly different from elite runners, P < 0.05 b significantly different from average runners, P < 0.05 c significantly different from good runners, P < 0.05
Like the elite women marathon runners in this earlier study, the elite male 10km runners also trained more often, ran more miles per week and had been running longer. Similarly the training programmes of the men as expressed as percentages of the total mileage differed significantly according to their level of performance. The most commonly used form of training by all the runners was long slow runs; however, the extent of this type of training varied significantly between the elite runners and the other two groups. They did significantly less distance training but more fast runs and interval training. Product moment correlations between 10km race times and most of the training variables were high but fartlek training showed only low correlations. This questions its use as a useful training method and suggests that the 'old' type of fartlek training has now been replaced in the training schedules of many athletes by interval work. The training programmes of the elite runners in the present study suggest that preseason training schedules include both interval and speed work as well as slower distance training. A high correlation between the frequency of training and 10km performance also suggests that this aspect is as important as the quality and length of training.
The multiple regression equations for predicting 10km race time and the coefficients of determination (r2) are presented in Table 111 . They indicate that the addition of predictor variables of sessions of training, miles per week, the number of years running and ectomorphy significantly improve the prediction of performance over 10km. The percentage of total variance accounted for by these equations was 85.6%. These findings demonstrate the importance of anthropornetric and training variables as predictors of distance running performance, although, as Reilly and Foreman (1984) comment, the ability of multiple regression analysis for predicting performance is dependent upon such factors as the specificity of the subjects used, race distance and environment. Housh et al (1984) and Reilly and Foreman (1984) also emphasise the importance of cardiovascular factors such as maximum oxygen uptake and anaerobic threshold. The canonical discriminant function analysis produced two significant functions (Table IV) . The first accounted for 90.3% of the variance between the groups and contained skinfold and training variables. This again indicates the importance of these variables to success in distance running. Using the unstandardised coefficients, calculations to classify the runners into the three groups were made and indicated that the percentage of runners correctly classified was 96.7%. a Wilks Lambda = 0.05 (Chi-squared = 161.7, df = 14, P < 0.000) accounting for 90.3% of variance between groups b Wilks Lambda = 0.51 (Chi-squared = 36.9, df = 6, P < 0.000) accounting for 9.7% of variance between groups
To summarise, statistical examination of the data supports the view that the better 10km distance runners have low skinfold measurements and are lighter and more linear, they train more regularly, run a greater mileage per week and have been running longer than less able performers.
